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(71) We, NOL OFFSHORE SER- 
VICES (UK) LIMITED, a Bririm Company, 
of 131—133 Holland Pa* Avenue. London 
Wll 4UT (fonnertr el 4-4 Wood Street, 
5 London EOV 7JY), do hereby declare the 
luvuuioo, for whkh we prty that a Patent 

nbc granted us, tod the method by which 
to be p e rf ormed, to be pardcularrj des- 
cribed in and by the following tttrrmrnr: — 
10 This mention relates to the amiring of 
structures to tubular metal pOes underwater. 

It Is the c o nven t i onal practice what, for 
txsmplc, a base It to be fastened to the tea* 
bed by pflet for the bate to in corpor a t e indi- 
15 viduel tubes which encfcde the pant of the 
piles projecting above the sea-bed, and the 
tubes are then secured to the pOes by any 
one of several methods including welding or 
giuuilug, or driving a pin diametrically 
20 through each pile and die surrounding tube. 
AH of these methods are however extremely 
expensive by reason of the need to ship out 
divers and the required apodal apparatus for 
underwater work and the lengthy work neces- 
25 sary on the. 

According to the present iiivcuuoo there 
is provided a method of atoning to tubular 
metal piles a structure incorporating a plurality 
oc cones mrougn wntcn me respective pucs 
30 project, which m eth od comprises locally do* 
forming each pile outwardly into ughdy 
swigea or welded engagement with the en- 
rircfiug tube by detonation of an explosive 
charge within die pile. 
35 It wiQ be understood that the only work 
required of the diver in in underwater opera- 
tion according m thefaventioois to en sure 
that the explosive charge is correctly p o s iti o n ed 
and located. The required shape and ate of 
40 the explosive charge are all determined 

The pile and tube may initially both be 
cylindrical at the location of the intended 
explosion, so that the expiation deforms both 
45 the pfla and the tube outward locally, or 
alternatively the tube may initially be out- 



wardly deformed as by 



> that the 
the pile, ox- 
er 



described in 



pending it locally into 
cnjESJBemeut ^ wtfa fti b^. 

l5 invention will now be 
more detail with reference by way of 
to the sxxompaxg' 
in which: 

Figures 1 and 2 are diagrammatic tecriooal 
views iOustratsna respectively die shapes of 
the tube and pfle, in one method according 
to the in v e n tion, respecti v e l y before and after 
the detonation of the explosive char g e. 

Referring first to Figure i, the reference 
numeral 10 Indicates a metal frame structure 
which is to be find to the sea-bed by 
securing the structure to tubular steel piles 
driven into the tea-bed 11* One such pfle is 
shown at 12* 

The structure 10 incorporates a number of 
vertical pfle guide tubes 13 and operates, 
during its installation, as a template for locat- 
ing the piles in their correct positions whilst 
they are being driven. To assist in guiding 
the leading ends of the pOes Into the tubes, 
the upper ends of the tubes are belled out- 
ward* Bach pile is thus lowered through the 
correspondin g tu be 13 and hammered Into 
the am bed. When the pDe has been driven 
in, its upper end 2s left projecting fust above 
the ton edge of the tube 1), the pOa being 
cut on at this levd if necessary. Each of the 
g u id e tubes has intermediate its ends a 
swagedrout portion as shown at 14 and to 
secure the structure to the pOes a shaped 
explosive charge 15 sutpended on a line 16 
is lowered into the pile to a position level 
with portion 14 of the tube, is located m that 
position and is then detonated. The explosion 
deforms the pile locally outwards fctto swaged 
or welded engagement with the portion 14 
of the tu be , so that the structure is located 
agtittw upward or downward movement rela- 
tive to the pfle* 
The shape and sire of the charge are 
to materials used, the 
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depth and density of the water, whether a 
rwaged inmfu mcc fit or a welded interface 
fit & requred between the pOe and the guide 
tube, and other relevant factors. 

5 If desired, the initial swaging of the guide 
tubes may be omittfd, and h that case die 
tube la made from a metal having a suflkfcm 
degree of malleability to enable k to be de- 
formed outward, without frsctunng, by die 

10 explosion, so that again a swaged Interference 
fit or welded interface fit Is obtained between 
the tube and pflc. 

WHAT WE CLAIM IS:— 

1. A method of securing to tubular metal 
IS piles a structure incorporating a plurality of 
tubes through which the re a pecth re piles pro- 
jeetj ^rtdch method comprises locally deform* 
tag each pile outwardly Into tightly swaged or 



with the encircling tube 
explostvn charge within 



welded engagement 
by d eton ation of an 
the pile. 

2. A method as claimed in claim 1, wherein 
each tube is initially of locally increased dia- 
meter at the location of the explosive charge. 

3. A method of securing to tubular metal 
piles a s tructur e incorporating a plurality of 
tubes through which the respective piles pro- 
tect, widen method is s ub st antially as herein- 
before described with referen c e to and as 

In Ac aoccanpaiiying drawings. 
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